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NOTE ON THE GENERAL EQUATION OF THE SECOND 

DEGREE. 



By GEORGE E. DEAN, Missouri School oi Mines, Holla, Mo. 



This paper is written for the benefit of the average sophomore who gets 
very little benefit out of the general discussion given in most text-books, and in 
most cases is bewildered with details. 

Let the directrix be xcosa-\-ys\na—p=0, focus (h, k), eccentricity e. Then 
the equation of the conic is 

(l — e s cos s a)x s — 2e t smaco8axy-\-(.l—e i s\n s a)y i — 2(h—e i jtco8a)x 
+ 2(k-e s psiiia)y+h !! +10* -e*p*= 0. 

Comparing this with the equation 

ax 2 +2bxy+cy s +2dx+2ey+f—0, 

we have the six equations, 

1 — e 8 cos 3 «=an . . . (1). (1 — e 8 sin s «)=r/i . . . (2). 

— 2e 2 sinacos«=26n . . . (3). h— e 2 />cosa=— dn . , . (4). 
h— e 2 psin«=— en . . . (5), 7i 8 +fc 2 — e*p 2 =fn . . . (6). 

Eliminating a between (1) and (2), 

2 e s 

2 — e s =(a+c)n, or n= . . . (7). 

Subtracting the square of (3) from the product of (1) and (2), 

l-e»=(nc-&«)n«, i)rn'= "*~ l . . . (8). 

Since n* is positive, e 2 — 1 and 6 2 — ac must have the same sign. 
Eliminating n between (7) and (8) and solving for « 2 , 



t [(a+c)«+4(6-ac)]±(a+c) l /(a + c)«+4(b«-ac) 
6 " 2(& 8 -ac) 

The value of e 8 being positive, the negative value is rejected. 

2— e 8 
Substituting in n= , n is found. 
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From (1) and (2), cos2«=- 



From (3), sin2<v = — — . 
e- 

These equations determine a without ambiguity. Substituting for a, e, 

n iu the equations 

h— e-pcosa=~ dn, 

k—e !! ps'ma——en, 

h i +k 3 — e 1 p s —fn, 

and solving for h, k, p, the curve is completely determined. 

The solution of these last equations will be much simpler if the given 
equation is first transformed to the center, for we will then have 

h=e 2 pcosa, k=e i p»ina, h i -\-k- — e i p i =f'n, 

f being obtained by substituting the coordinates of the center in the left hand 
member of the given equation. 

Ifa'=semi-major axis, b'=semi-minor axis, we have a'—ep,b'=a'\/(l— e a ). 

Let us take the equation '6x- -\-2xy -\-By s — ]6j/+20=0. 

Transformed to centre ( — 1, 3), 3x- -\-2xy-\-3y* — 4=0, we find 

2— i 
« 2 =J, n— — 77— =i, sin2«=— 1, cos2a , =0. 

a_-=135 c , h= ^ k=-^, p=±2, a'=,/2, ft'=-l. 

C » | ' n 

In general the equations for h, k, p give two values of each quantity show- 
ing that the conic has two directrices and two foci. 

If e=l, then h— pcasa=— dn, k=— psina=— en, 7* s -f & 2 — p g ^=fii. The 
terms containing p- cancel, showing that the parabola has one directrix and one 
focus at infinity. 



INTEGRATION OF ELLIPTIC INTEGRALS. 



By G. B. M. ZEER. A. M„ Ph. D„ Professor of Chemistry and Physics, The Temple College, Philadelphia, Pa. 
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